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(54) PHASE-SHIFT MASK AND ITS PRODUCTION 

(57) Abstract: 

PURPOSE: To detect the defects of the phase-shift mask 
with a conventional defect inspection instrument without 
lowering the performance as a phase shift mask by using 
the phase shifter part consisting of a combination of a 
single- layer film and a transmission film. 

CONSTITUTION: In this mask, the transmission film 10 
which has a prescribed transmissivity and pattern is 
formed on the principal surface of the quartz substrate 
1 that transmits the light for exposure and consists of 
e.g. a molybdenum silicide film. Also, the single-layer 
film 4 which consists of an almost homogeneous material 
that shifts the phase angle of the light for exposure by 
180° in combination with the film 10 and has a 4 to 20% 
transmissivity is formed on the film 10. The 
single-layer film 4 consists of a molybdenum silicide 
oxide film or molybdenum silicide oxide nitride film, 
etc. The phase shifter part 20 comprises this 
single-layer film 4 and the transmission film 10. Thus, 
the dependence of the transmissivity of the phase 
shifter part 20 on the change in wavelength of the light 
to be transmitted can be reduced. 
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±t. m^k'-AfflUvXhJKS (B*-if*>« ZE 
P-810S (g^iSEI) ) ftt**KIP*?)5 O0OA® 

[0 0 5 6] ^tC. ®3*#fi9LT. a^tf-Affll^y 

[0 0 5 7] ^ctC. B4«#MUT. U'^hKSST 
X7tLT, WflK4&ffi«K>±R6&aaitl 0t© 



( 6 ) 

9 ' 

«IWE«*6 Oram. ft«)l£1l0. 3Torr.£ft;;tf 
7.CF, +0, Sffll>Tfnfn©i8M95sccm 
:fcj;tf5 s c c mt;:J;9, X y f- > y^lHfi 1 1 »fcJ: 

[0 0 5 8] 0 5£#HBtT, l/yXhl5«i 

^BtJif^saaff^Kjiaiie*, 50-100100 
*»<k**fflv»T»*sfftt5. cncto. Hie* io 

[0 0 5 9] *fc. C©«lfcI^»fcS2 0*»«t 

■3t»T. H7*#»iuTttw-r-s. c©* 2 ©ansae 

fcttSftffi->7 h 1 5 0 A©$iSfct, 0 1 (i^-r 

at, amu oo*m*«»ft-3Ti>5. ;:©**«£* 
[0060] uuoiatc. ¥JiR4£<ktfa&Ki o 

jg^oSSfift^tttc-^ViT^TS. 0tc^-f 
SI^DAI (H+A) &£&Wf ; r> :! sW't F© 
ftfc&ftlll (H+B) ©ftOiSWi. 3t©*ft««ft* 30 

ft;?o/4itefflir>. #ii*4fc*y77 f >->uiMF© 

*ftttftKftffl^fc»^ (0+C) . ; EU7f>->'Jt 
***ft*fttft-3T"b, aa**tt<«jrr*il£*«»r 

[0 0 6 1] ±Kfiffi->7 hV7.£ 1 5 0 AOS 

[0 0 6 2] 18-11211 0 7IrST(iffi->7 
Xi? l 5 0 A©IWiii£ftt?fc8li6l8&*TIWffi#iigB 40 

[0 0 6 3] ST. 08£#RBLT. 5^Ml©± 

t. rr£©aa*s*rrsa»* 1 o sjgjs-r*. £© 
aa«tio©ttHtt. ±atfcj;^tc. i'DA, «{bf 

^pa. ->yir;k -f>n*;k jg-ffc-r A. Bfcffc; 

m. mitm>WL>. 7^5. «Mt7>k5*»5tt*« 

[0 0 6 4] £©i§MU 0©±IC, yVW^'J 50 
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>ytt&fflt»T, ; 6'J77 ; >->'J1M' FBMtll*fctt* 
•J 7*x>v'J1M h'ftftgfcKJ: OfcaHUMU fcfifclgl 
U ■7X^7'7>!5'Z$^^T5. *©». ^©¥®m 
4©8ii$££5££'tf ; 5£*l;:, i? i) 

(ttl8 0"C) IC«t-5Sig^©» (0. 5-1. . 0 

[0 0 6 5] *IC, £©*!]& 4 ©±fc. «t»lSSft 
3 *F f- Affl V yX h Sg©@? fcf- A tC<fc SgftPf© 
afaftftikTSfcat:. tyTT^ftfi^fcattaifr 
Jt«6S»10 0A»JttS. *©*. d©#BK4© 
±tC. **lf-AflJW5>;*h*5fc£SW«95 0O0 

[0 0 6 6] JfcK. 0 9£#RBLT. H^b'-Affl ly>> 
*H*5fc, Wft©^^->*#r*J:5fc«?K-A 

*©a. i/y*Mt 5 *«•■*•* n tick 

[0 0 6 7] JfcK. 01 0£#88LT. l^7.hffll5£ 
-?7.?<hbT, #JIK4t»*ttjtil6©Xy5 1 >y* 

frfc-5. £©<b£©X-;/^>:?geiJ. ¥fr¥«S©R 

Omm, fM&/£#0. 3Torr, SJfr^CF, +O 
, £fflV>T-ttX-E-*tX©at§£ 9 5 s c cmiJ«fctf 5 s c 
cmtiO. X.y7->>fmfflmi l»ti!)lyf>y 

[0 0 6 8] Si§Kl Ofi. ±1BR£#XC 

F, +0, i:«LTIii7f>^n5it»&K 
©fcJfrfc. Xy^>yi»IHfc«!t*«£i;jfc«aTr*-9T 

[0 0 6 9] 01 1 £#MLT. l/^MK5© 

R??*£fT£'5. *©«. 012S:#fi5UT. fetAti^E 

Ml 0 tftC r©l7xy hXy?>jr**ftfflV»TWI* 

t»*-r*. encto. 07ic^-r&fi->7hTxi7 
[0070] ^tc. z.<ommzm^tcm2 0)%mm\z 

■O^T. 01 3*#B8UTl(iWr*. ^©^3©Si60iJ 
K:fctt3&ffi->7hVX? 1 5 0B©«liltt. ^2©* 
|g^J{dwUfcfi[ftv7 hVX? 1 5 OAtCffl^^nfcS 

t>. *ajia7ftaa-r*«3t3t©ai§** f 4~2ox 

T*D. Cfcffia*«fi 1 8 0 * £&«J:5lcaiMtl o* 

ct^#@m4«lilS&ISS-r5::<»:T. »l*J:tf»2 

[0 0 7 1] ^tC, ***«IIC*ft*«aia«C"3V>T 
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[0 0 7 2] fcfc, **lfifc|fc:*iV»T. ffl 2 ©0U60IT 
»JWLfcH8&V*l/Bll 0IC^-riSttIH)-TS.^fcJ6 

ccT©iMHi*e-r-5. 

[0 0 7 3] *r. 014£#flgLT. l/y^M5© 10 

"5. *■©». 015£#R8LT. fcifctf* 
■J7T>fc£ri>£fc*afSBfrjl:Bl6£5 0~1 0 OtO 

ffly7 hTX£ l 5 0 B^lft-r*. 
[0 0 7 4] 

[89J©2&&] C©fSW»c3I^V»fcffi4B->7 hTX^fc 
J:tf-t©BiS35rtt»cJ:ntf. tt«S/7*tt**, 
*m*»5fc*HUMti. c©iHIH«fc©lfi&ttfcfcv> 
T. «ii*©ttJMfe#tttf*SV»aiiit£*S^TV> 

«. cnt^o. ttffis^Bcaasw:. a$-r-5# 20 

O«[ftOSSflSC»>Tfett#tt*«<|xS<*0. fttX 
tt. *0«ft**ft«fttte-aT"b. ft#©(4ffl->7hv 
Xi7lCtfc<T, ail*ft/hS<f*il4:*fC#*. *© 
ft*. tt**&m»&ttT^**l«*tf£SB«J^T 

[01] co«WK*tJv»fcJBio**«ik:*w-*tt 

[0 2] i:0«Wlcai^>fc»l©3)iaS«lC*Jlt<5ffi 30 

«->7 hVX*©§?j£#&©S&lS!jgXg£*T0T;& 
*. 

[0 3] H©58WK*^»fcjm 0*Jt«fc*lt*ffi 
ffi->7 hV**©«a#S©IB2KaiS*jST»rIiiBI 

[04] c©»Hfc*^fc*i©*iM«ifcimstt 

ffl->7 !>VX^©S!jg*ffi©^3SjfilSSr^-r»rffi0 
[0 5 ] C©«WtaS^V»fc» 1 ©SfiKWfcfc tt*tt 

«^7hvxir©Hia*ft©i84Hjfiiaft*rwfflia 40 

[0 6] C©»Wtai"^V»fcJ6l©*ISWH4i»t*ffl 

ffi->7 Nvx^©3SjS*ffi©^5Sjjgie**r»tisj0 

[0 7] il©«iflfc«^>fc»2©«lt«fc*^*ffi 

ffl->7 hVX*©#riS«Sji§0T;fca„ 

[0 8 ] n©j8iiifc*^i>fc» 2 ©suseyicisttsft 

ffl->7 hTX*©«a#fe©»l»ai8&*TWiiifll 

i£0T;6S. 

[0 9] C©58i||tlS^»fc»2©^MiWfc*JW*ffi 50 
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ffi->7 hv^^©«a*ft©»2«aie*wrwiBH 

[010] ;:©«WfcS-7*^fc*2©Jfc*W£*W-s 

[4ffl->7 hvX£©8Jjg#&©35 3$Jiaxg£*-ri&rE 
0-C&5. 

[011] t©»WlcS^fcJB2©Sll6t«t*W* 
ftffl->7 hT**©«a#jfc©J|i4lMl8«iM"0rffl 

[012] £©BWKS"^fc»2©**«lcJ3W-S 
iiffi->7 hV7s?©B!ig;frJ£©Ml5$!jgXf§£^-f#rB 
0T&S. 

[013] C©»WH«^fc»3©3lllt«lC*W-* 

ftffi -> 7 h V X * ©98i§7Jf£©MI 1 89*1X8 £*T»rBi 
0T&*. 

[014] C©»WCa6^fc»3©*lt«C*lt* 

&ffl->7 hvX?©8Jjg#J£©Sg2t8&Xg**-f8rffi 

[015] H©»Wlcafi^fcJI!3©3)H8«t*»t* 

ftffi->7 h^X?©fSig;£ft©Sg3S!gX8£*T»fB 
0T&5. 

[016] ^©«WfcS^fe&«->7 hV7.?©& 
a*tt#tt*jRrJS 1 ©0T£S. 
[017] c©KWcK^v^ffi4i->7h-?^^©a 

a********* 2 ©0-c*5. 

[018] tt*©ttfB©7*hVX**fljl»fc«£© 

VX^itfE, VXi7±©S3t^©tt«, ¥S*^xA± 

[019] ^©ttffilCfcttSftffiv^ hVX*£ffl 
V>fc»^©tt«->7hT^^©WlH. &4f->7 hYX* 
±©««. US?* hflt±T©%©fffl. l^XhffiUT 

0T&5. 

[02 0] ft*8ffilC:l3ttSfcSSftffi->7 hTX* 
©»fffi«jg0T*S. 

[021] tt*©a*fc*tt***ffltttt->7h-7;* 

?&fflV>&H&©. VX^BrH, VX£±©tt*§. US? 
XM8Lk©««. l/5>*HI±©3fc5ME. W*M!lfc 

fi9$n-5/^->*^-r^sc0T*s. 

[02 2] tt*tt*fc*ttS**fitt«S'7 hVX7 
©SJiiTjte©^ 1 §!!iiX8£*-f StiS0T$>3. 
[02 3] a*a*fc*»t*««Sltt«5'7hV^^ 

vmrnxmnm 2 s!iixs$^-r»tS0T^s. 

[02 4] ^*a^lCt3ttSMSS[4ffix7 hV7>ir 
©8Sig#&©S& 3 SajgXS^^-r»riB0T*5. 
[02 5] tt*tttffcfctt*«*fflttffi->7hV** 

©$?£#&©& 4 «ai8««i-KHiHT**. 
[026] ttffi^7^gt©ttftc^r«aii*©nfli 

&^-r0T$.§. 

lt»*©WPJ] 
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100, 150 A. 150B a£g3M4ffl->7 hTT. 
2. 1 4 DUBAI. 7 ftjg» 1 0 a 
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